lan Tribe Environmental Program:
Oil & Gas Training —Air

i
0

Cindy Beeler
US EPA —Region 8
Mar. 12, 2014
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Outline

Air emissions from O&G

EPA R8 CAA settlements in Indian country
Air Regulations

Inspections

EPA Natural Gas STAR program

GHG Reporting Rule — Subpart W
Information Sources
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House Rules

« Easy ... Informality rules!
« Got a question ... ask

« Know the answer ... tell

2016-008149-0035864
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R8 Annual Natural Gas Gross Withdrawals
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Million Cubic Feet of Gas
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OIL & GAsS PRODUCTION
IN
REGION 8

NORTH DAKOTA

SOUTH
DAKOTA 5

,.M\\Z April 8, 2010

36,925
MT 14,528
ND 4,228
SD 231 Legend
uT 8,941 7777] Class | Areas
WY 39,961 Exterior Tribal Boundaries (Census 2000)
« Producing Oil and Gas Wells (March 2010)
Disclaimer: [ |states

EFA makes no clalms regarding the scouracy

o precision of this dets. Questions conceming O Ozone exceedances

the data d b o the
The Reservation boundaries shown here wre Sntroes:
taliie only fm‘ spti 3 e wvd Tribat boundaries are Cersus 2000 data.
do not necessarily " t EPA's posifion on Class | mreas compiled by Region 8 GIE staff.
any udian ¥ ries or the it Loations of producing o and gas wells sre
status of any specific localion. ) frown state ol anad gas commissions.
EFA programs should consul] the Office of .
janal Counsel for legal advice before making 0 ~ 300 Miles
thevisions regarding jurisdiclion o or nesr any
Plesereation.
‘e L A% T oo
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Environmental Air Impact From O&G Activities

* Ozone (current 75 ppb standard — likely to lower)
* Regional haze — impacting visibility in Class | areas
* Nitrogen deposition — Class | areas

 Air Toxics — aka HAPs Hazardous Air Pollutants

* Greenhouse Gas (GHG) emissions
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Health problems from breathing ozone

* Chest pain, shortness of breath
Coughing & sore, scratchy throat
Inflame & damage the airways
Worsen asthma, bronchitis,
emphysema

Increase the frequency of asthma
attacks

Reduce lung function and inflame the
linings of the lungs

Repeated exposure may permanently
scar lung tissue
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2013 Region 8 Ozone Calendar: All Red and Purple Days in Uinta Basin
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Peak 2011 National Air Quality Maps
Uinta Basin High Days
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8-hour Average Ozone Data from the

Uintah & Ouray Reservation

Uintah and Ouray Reservation Ozone Data, 8-hour Aveage
0.16
~ Very Unhealthy Air Quality for
- All
0.14
0.12
alth
% 0.1
g ealthy Air Qualit
8 o008 dren & Elderly 4 * Redwash
:%’ : : s Ouray
3 » Whiterocks
5 00 e Myton
0.04
0.02
- Good Air Qui
0
711/09 1/1/10 7/1/10 A/4/11 7/11 AM/M12 7/1/12 /113 7/1/13  1/1/14
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Monitor Locations

Image Siate

5t 40187618
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Where are the emissions?

Oil Production Natural Gas Production & Processing

Produced

Venting of § !
casinghead gas | Water Ponds | Well blowdowns | I

& workovers

Vapor from
truck loading

Centrifugal compressor
_____________________________________________ : . | seal oil de-gassing

Leaks from pipelinesand : == N\ gy

compressor stations

_____________________________________________

: Venting of gas for 1
E maintenance or repair of
p|peI|nes Or Compressors |

_____________________________________________________________________________________________ . Leaks at metering and
Leaks from unprotected steel mains and service lines | ’ regulatmg stations

_____________________________________________________________________________________________

Slide courtesy of American Gas Association and Office of Atmospheric Programs
NOTE: Shaded boxes denote emission sources at leas t partially covered by existing rules
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Well sites Compressor Stations Gas Plants

100,000’s 1,000’s Scores

Number of Facilities
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Uinta Basin
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{3as Processing Plants
Comprassor Stations
Producing Oil and Gas Wells

Exterior Tribal Boundaries (Census 2000}
) 'Efzoumy Boundary

Uintah County
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Uintah County Data

4,227 GasWells
790 oil wells

283 Gas Production (billion cubic feet)
6.7 Oil Production (million barrels)
62 Compressor Stations

4 Gas Plants
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Emission Differences by Basin

(WRAP Phase IlI)

VOCs TPY

VOC Emissions (tons/yr) per Well
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WRAP (Western Regional Air Partnership) Phase lll 2006
Activity and Emission Estimates by Basin

Wind River Bas .
Powder River Basin

Southwest Wyoming Basin

105,498

13.158

5,486

Williston Basin %‘H&

454 443

76,480

7,046

NOx + VOC + sunlight

ground-level ozone

Where there are VOC emissions, there are methane emissions

hitp://www.wrapair2.ora/Phaselll.aspx
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WRAP Phase lll Emission Inventory — Uinta Basin

Dehydrator 225 30,665 189 0 17
Pneumatic devices 0 25,083 0 0 0
Condensate tank 0 21,719 0 0 0
Oil Tank 0 20722 0 0 0
Preumatic pumps 0 14,322 0 0 0
Permitted Sources 3.184 4,355 2517 8 48
Unpermitted Fugitives 0 3,212 0 0 0
Truck Loading of Qil 0 1.391 0 0 0
Venting - Compressor Startup 0 1,300 0 0 0
Venting - Compressor Shutdown 0 1,233 0 0 0
Artificial Lift 3,053 955 34,750 2 136
Compressor engines 3,169 895 4236 0 46
Venting - blowdowns 0 460 0 0 0
Truck Loading of Condensate 0 445 0 0 0
Drill nigs 4773 362 1,507 3 236
Venting - initial completions 0 332 0 0 0
Heaters 1.671 95 1,420 11 132
Miscellaneous engines 199 63 201 0 1
Venting - recompletions 0 51 0 0 0
Waorkover rigs 27 22 91 0 15
Gas Plant Truck Loading 0 12 0 0 0
Condensate tank flaring 2 0 9 0 0
Dehydrator Flaring 0 0 1 0 0
Initial completion Flaring 1 0 4 0 0
Total 16,547 127,495 44,925 24 631
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Wellfield
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2 Condensate Tanks

Compressor Skids

Compressor Station

MACT HH ... glycol dehydrators
MACT ZZZZ ... engines (RICE)
NSPS JJJJ ... engines

NSPS OOOO ... compressors
Title V

PSD

2016-008149-0035890



Compressor Skid — Engine
'Emissions

Criteria Pollutants — NOx, CO,
VOCs

HAPs - Formaldehyde

Catalyst Housing

2016-008149-0035891



Glycol Dehydrator and Condensate
Emissiong—, ‘

Criteria Pollutants — Criteria Pollutants —
VOCs \VOCs

Some HAPs - Benzene,
tnluene, xylene ., HAPs — Benzene, toluene,
‘ ‘ xylene ...

2 Condensate Tanks

Emissions fom gycol dehrators and fom condensate storage tanks are carried through a
“Closed Vent System” to the control device (combustor ) and is shown above outlined in yellow.

2016-008149-0035892



Leaking Closed Vent System

2016-008149-0035893



Enclosed Flare aka Combustor
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Why Let $ Escape Into the Air?

Besides being an
environmental hazard,
escaping vapors
actually cost the
operator money. What
money?

Uncaptured profits!

2016-008149-0035896
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MACT HH

MACT 2227

NSPS JJJJ/GG/KKKK
NSPS 0000

NSPS KKK

NSPS LLL

Title V

i
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EPA Region 8 O&G CAA Enforcement
Activities in Indian country

18 cases settled so far:

* 11 on Uintah & Ouray Reservation
* 7 on Southern Ute Reservation

* Other settlements underway — Southern
Ute, Uintah & Ouray, and Ft. Berthold

2016-008149-0035899



Region 8 O&G Settlements

 Emission reductions achieved:
— ~2,000 TPY CO
— ~2,800 TPY NOx
— ~4 100 TPY VOC
— ~800 TPY HAPs

= 0zone

« Methane Gas Conserved/Reduced

— ~850 million cubic feet per year
— Enough to heat 10,500 homes
— Global warming mitigation of 70,000 acres of trees

2016-008149-0035900



Settlements -
Projects to Mitigate Past Harm

« Methane conservation/\VOC reduction

— Replace high-bleed with low/no-bleed
pneumatics

— Performance Optimization Review

— Leak detection & repair w/ IR camera
— Multi-phase gathering P/L

— Low/zero emission dehydrators

2016-008149-0035901



Settlements - Other Projects

* Decrease Truck Traffic & Road Dust
— Down-hole water separation
— Road shale-plating
— Class Il UG injection well
— Multi-phase gathering P/L

« Ambient air monitors — NOx, ozone, PM, -

2016-008149-0035902



Settlements - Other Requirements

* Controls on new minor facilities
— Catalysts on engines
— Low emission dehydrators or combustors
— Condensate tank controls
— Low/no bleed pneumatics
— Liquid bed sulfur removal

2016-008149-0035903
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Clean Air Act (CAA) Rules for O&G

Different rules for different pollutants
— Criteria Pollutants = SO,, Pb, PM, CO, NOx, Ozone(VOC)

NOx + VOC + =
— Hazardous Air Pollutants (HAPSs)

1. PSD (Prevention of Significant Deterioration) for criteria
pollutants

2. NSPS (New Source Performance Standards) for criteria
pollutants

3. NESHAPS (National Emission Standards for HAPs)

4. Title V

44
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PSD for Criteria Pollutants

If any criteria pollutant > 250 tons per year (TPY)
BEFORE construction begins need permit

Air monitoring and modeling to understand impact on air
quality

Have to significantly reduce emissions

Have to demonstrate that control devices to reduce
emissions are working

45
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NSPS for Criteria Pollutants

Subpart OO0OO — new rules for NEW O&G facilities

Subpart KKK — fugitive VOC emissions at gas plants (1985)

Subpart LLL — SO, emissions from gas processing plants (1985)
Subpart llll = NO, and PM emissions from Compression Ignition Engines
Subpart JJJJ - O,, CO, and VOC emissions from Spark Ignition Engines
Subpart GG/KKKK — NO, and SO, emissions from Gas Turbines

Self implementing

Notify of construction commencement and start-up (dependent on
subpart)

Have to reduce emissions
Have to demonstrate that emission reductions are working

46
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WWW i,

NESHAPS for HAPS _aka

.
i

Subpart HH & HHH — emissions from glycol dehydrators (leaks at gas
plants)

Subpart ZZZZ — emissions from engines

Vi .
A )
. et WWWM

Self implementing

If any single HAP > 10 TPY or combination of HAPs > 25 TPY, and Area
Sources

BEFORE construction begins notify EPA
Have to significantly reduce emissions

Have to demonstrate that control devices to reduce emissions are waofking
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Title V/Part 70 & 71

« OPERATING permit with all requirements In
one place

* If any criteria pollutant
> 100 (TPY) ... or ...
NESHAP applies

NESHAP HH regmts

NESHAP ZZ77
regmts

NSPS regmts

Legal
Settlement
reqmts P8
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0&G VOC/METHANE EMISSION SOURCES COVERED BY AIR REGULATIONS

Emission Source

GHGRR-W!

NESHAP
HH/HHH

NSPS
OOOO0/KKK/LLL

Colorado
REG.7

Wyoming
CH.6, SEC.27

Matural gas preumatic device venting

o

U

v

Matural gas driven pneumsatic pump venting

v

Acid gas removal vent stack

4

Dehydrator vent stacks

welltventing for lguids unloading

Gas well venting during well completions and wor
with hydraulic fracturing

SR N AL S

Gas well venting during well completions and workovers
without hydraulic fracturing

‘}s

Blowdown vent stacks

Oinshore production storage tanks

Well testing venting and flaring

Associsted pas venting and Haring {oil wells)

Flare stacks

Centrifugal compressor venting

Beciprocating compressor rod packing venting

Emissions from equipment leaks [pas plants)

SRR S AL S S S

ALY IS A

Ernissions from eguipment leaks [comp. stations)

5

Emissions from equipment leaks twellsites)

Enhanced O Becovery hydrocarbon liguids dissolved CO2

%

Enhanced Ol Becoveryinjection pump blowdown

Cibwell venting duripg well completions

Water storage tanks

Truck Losding

Cormpressor Engines

Drill Rigs/Workoyer Rigs

Produced Water Ponds

L Wtidstream “bhooster/gathering” compressor stations currently exdluded
L0 & ges production facilities Presumptive BACT [requirements depend on ares of Stete/level of 086 development)
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Federal Air Regulations

Oil & Gas NSPS OOOQOOQO: 40 CFR Part 60, Subpart 0000

— Regulates criteria pollutants for oil and gas production
segment and natural gas processing plants

— Methane is NOT regulated, only co-benefit from VOC
reductions

Oil & Gas NESHAP HH/HHH: 40 CFR Part 63, Subpart HH

— Regulates HAP emissions primarily from dehydration units
(sometimes storage vessels and equipment leaks too)

Ft. Berthold Federal Implementation Plan (FIP)

— Applies only to oil production pads on Ft. Berthold Indian
Reservation

Engine Regulations (NSPS & NESHAP)

Permitting - Minor NSR, PSD, NA NSR
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NSPS OOOO

« NSPS 0000

— Well Completions - natural gas wells, not oil wells
— Compressors

— Pneumatic controllers

— Storage Vessels

— Equipment Leaks

— Sweetening Units

« NESHAP HH (revised w/ 0000 on 8/16/12)
— Dehydration units
— Equipment leaks - must meet HAP concentration criteria
— Storage Vessels - must meet throughput criteria
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Cost Savings & Emissions Reductions

« Cost savings of $11 to $19 million in 2015, due to
the value of natural gas and condensate that will
be recovered and sold will offset costs.

« EPA estimates the following combined annual
emission reductions upon full implemented:

— VOCs: 190,000-290,000 tons/yr
— HAPs: 12,000-20,000 tons/yr

— Methane: 1.0-1.7 million short tons/yr
(about 19-33 million tons of CO, equivalent (CO.e)
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Ft. Berthold Federal Implementation Plan (FIP)

Applies to oil production facilities on Ft. Berthold Indian
Reservation

Applies to wells completed after 8/12/2007

Well Completions
— Reduce VOC emissions by 90%

Heater-treaters & storage tanks

— 18t 90 days of production:
* reduce VOC emissions by at least 90%

—  After 90 days:

* recover and inject natural gas into gathering pipeline; or
* reduce VOC emissions by at least 98%

Annual emission reduction of 2,090 TPY VOC per well
(~4.2 million TPY reservation-wide)
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Engine Regulations

NSPS JJJJ — Spark Ignition Engines
NSPS Il — Compression Ignition Engines
MACT ZZZ2Z

Many factors affect applicability

NSPS applies to newer engines

MACT applies to some existing source
categories
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Unregulated Emissions

NSPS only applies to NEVW sources - existing units not covered

Equipment leak standards (LDAR) only for natural gas plants, not
production or midstream sector

Well completions standards in NSPS OOOO do not apply to oil
wells

Ft. Berthold FIP only applies to Reservation, no federal
requirement for separators/heater treaters

Truck loading operations
Existing lean-burn engines > 500 hp at major source of HAPs

Water evaporation ponds — produced and flowback water
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Inspection Protocol

Set date/time in equipment

Ok wh =

Qo ™

Note time of arrival at site & weather
Take GPS reading

Take wind speed/direction readin
Sketch plot plan (wellsite or an area of larger facility)
HSM scan of site (or area)

Equipment piece survey using R8 IR Survey
Checklists

o note IR Frame # and confirming PID reading (max)
o end each video in conventional mode

HSM scan of site (or area) again
Note time of departure

| If > 12-14 mph

57
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Wellsite Facility - Minimum

Condensate (oil) PRV —pressure relief valve
aka enardo valve

Storage Tank

Combustor Separator

control device ' ‘

LACT Unit
Lease Automatic Custody Transfer

L

« 1 Well
« 1 Condensate Tank
* 1 closed vent system

EnforcementConfidential -- 58

Deliberative --Attorney-Client
Privilena
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WE LLHEAD
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EPA R8 WELLSITE/TANK BATTERY IR SURVEY INSPECTION

Wellsite Example

COMPANY:
FACILITY NAME:

DATE: TIME ARRIVE: TIME DEPART:
WIND SPEED {mph): CLOUD COVER: TEMPERATURE (°F):

1. Take GPSreading at entrance to site

2. Sketchsite plot plan with tank identifiers

3. Take photoof sign listing Well names and APl Numbers

4. Use OGHtolock at {and confirm IR recordings, which are safe to reach, with PID/TVA reading)

f.

a. Condensate Storage Tanks
i Venting from pressure relief devices, e.g. thief hatches, Enardovabres, et
ii. MNote/photosigns of indications of previous over-pressure events
fil. Note i hissing, visible to eye, or odors observed
iv. Noteifliguid dump eventfrom separator/heater treater heard ornot
b. Waterstorage tanks
L Note/photo/sketch communication between condensate storage tanks and water tanks
¢. Closed ventsystem [CVS) piping between tanks and controldevice including any liguid KO tanks
along the way
d. Controldevice/enclosed flare/combustor
i. Lookatany drip pots at base of combustor
. Hoteif pilot flame s visible through the sight glass
Note if signs of internal thermal lining degradation or sooted up sight glass

bv. HNote#visible smoke
v. Unburned hydrocarbon streams fromtop of combustor {move hot tip out of viewing
screern) - note if soot at top of combustor
vi,  Note fvalvesfor pilot gas are OFF or ON and the pressure reading
vit. Confirmvalves onvapor stream piping from tanks to combustor in ON position

e. Separators/Heater Treaters

i. Fugitive leaks

. Unburned hydrocarbon streams from heater stack - note f soot at top of stack
Mote pressure reading(s) on separator [if dual stage, two different pressures)

Tank hegters

L

i.  Unburned hydrocarbon streams from heater stack - note if soot at top of zmckl

SITE PLOT PLAN:

LEGEND;

X Thisfhatchlotion ontank

O PRViotstion ontank

e iy Crbtion piping buy te-in point)
# IRVidep~Frames

A PID/TVAReading [ppm)

P Photograph taken

62
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EPSRE Proposed Pratocol — L1/18/12

SITE PLOT PLAM:

el

MMW

LEGEND:

® Thief hatch location on tank

o PRV bonatlon on tank

et Ve welectine peiplon Bl Eheoie it}
# BYideo - Frame

A P TYA Beading pom)

B Photograph taken

N
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Il staining indicative of over-pressure events
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Qil staining indicative of over-pressure events
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EPA Natural Gas STAR NaturaGas!

operations.
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BB R SR /}‘f

EPA Natural Gas STAR ﬁamraleas

Bl POLLATIOMN %%Wﬁ%ﬁ

* Over 129 Program Partners across all sectors

« Save time identifying the “right” technologies and
practices to reduce methane emissions

—80+ Technical studies and fact sheets based on real
company applications

—Case studies and trade journal articles describing
successful partner experiences, new technologies
and savings potential

—Economic analysis software to estimate financial returns
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2008 U.S. Methane Emissions from O&G industry

— 491 Bcf (2.9% of total U.S. greenhouse gas emissions)
— Worth $3.4 billion (at $7/Mcf)

Oil Downstream,
Processing, 2 Bcf, <1%

Distribution,
74 Bcf, 15%

Transmissionand Mm and

Storage, 119 Bcf, compw Fugiﬁy&s, Pipeline Leaks

24% Venting, and Engine Dehydrators 6 Bef Other Sources
Exhaust and Pumps 10 Bcf
9Bef 6 Bef
P atic Devi
Offshore Operations ‘ T neum_n é:cfewm

(Federal)
20Bcf —

Storage Tank

Venting
26 Bef
Well Completions
and Workovers Gas Well Liquid
28Bcf Unloading
EPA. Inventory of U.S. Greenhouse Gas Emissions and Sink s 1990 — 2008. April, 2010, plus revised emissions 63Bcf

estimates for key sources. Available on the web at : epa.gov/climatechange/emissions/usinventoryreport .html
Natural Gas STAR reductions from gathering and boos ting operations have been moved to the production s ector.
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Search: Al EPA & This Area |

Yousre here: F08 mene w Clmale

The Natural Gas STAR Program is & flexible, voluntary partnership that encourages ol and natural gas con
domestically and abroad-to adopt cost-effective technologies and practices that improve operational effi
emissions of methane, 3 potent greenhouse gas and dean energy source,

Basic mf%mmtmm

e i angd Nabtueal Gas Iredustoy | Methane Bm
& Emdu bry Linky

Accomplishments
ari Bedoction Achy

ments | Mew Tools s Besources

m;w amForms

idelines to Participation
o Ummponerits of Metursl Ses STAR | dnnual Reporting | Bevond the Basics

Documents, Tools
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Directory | Mabtwral Gas 5TAR m:%@m
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ON TIME Tool—

This Tool gives users easy
access to information on cost-
effective technologies and
practices that reduce methane
emissions in the oil and gas
industry. Also displays
interactive flow diagrams of
the oil and gas industry.

Huena . Flow Di

3 s dustivn

i
Gas Well

el We

Ertent {Beep Gas) Bttt

:

Heated Gas Dehydrated Gas
Gathering System Gathering System

Compression

Transmiszion

Distribution

Gas Well
(8hallow Gas)
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Users can click within any
part of the natural gas
production schematic, by ’ Gas Wel |
clicking on the adjacent fisent {Deep Gas) Effisent
arrow button.

For example, check out
the Control Technologies |
to reduce emissions from ~ Heated Gas Dehydrated Gas ¥
compression of natural ¢  (Gathering System Gathering System

gas ...
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Home » Conrol Techoologiss » Compressers » Sdd-on Controls: Compression
Automate 9?5(&%5 Opﬁmtimn to Reduce V&mﬁmg Drospniorst BOF wfi

Automated Alr/Fuel Ratio Controls Downlond PoE %

Install Electric Compressors pownload POF %

.... a list of field-tested Install Electric Starters pownload PDE %
operator experience in

Lower Purge Pressure for Shutdown Controls pownload poF 9

conserving gas and
red UCI ng emISSIOnS lS Methane Losses from Compressors Deyprpshond BPOF “"2
provided

Redesign Blowdown Systems and Alter ESD Practices townload POF 5
Redesign Blowdown Systems and Alter ESD Practices Bownload PoFE 9
Reduce the Frequency of Engine Starts with Gas Download POF 0
Reducing Emissions When Taking Compressors Off-Line Bowntoad PET |5

Reducing Emissions When Taking Compressors Off-Line Bownload POF 9
Heplace Gas Starters with Alr Bownload poE 9
Replace Ignition - Reduce False Starts Bownioad POF S8
Replacing Wet Seals with Dry Seals in Cenftrifugal Download poF 9
Compressors

Replacing Wet Seals with Dry Seals in Centrifugal pownlosd POF 0
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Plunger Lifts with Smart Well Automation

PROBLEM:

« Build-up of liquids in the well bore can
reduce or halt production. Liquids unloaded
by venting well to the atmosphere.

SOLUTION:

« Automated plunger lift relies on the natural
buildup of pressure in a gas well to remove
accumulated liquids with minimal venting

ADVANTAGES:

« Optimized plunger cycles can increase well
production by 10 to 20%

« Reduced need for well venting, further
increasing well production by 1 to 2%

« Manpower requirements reduced by half
« $17,500 savings in first year on average
« 5 month simple payback

Plunger Lift

Ujm"%ﬁai@r‘%“ %ﬁf}%&f F’Exﬁﬁ?
Controller

¥

Upper Outlet ;

ﬁ;% >
Plunger Catcher ;]
Arrival Sensor

Master Valve-#

- (asing
= Tubing

s Plynnar

... Bottom Hole Bumper
il Spring Standing Valve

#™Seating Nipple/Tubing Stop
“as Lift Valve
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Field Experience: BP San Juan Basin

* Plunger optimization installed on ~2,200 wells
* Venting reduced by 50% from 2000 to 2004

Daily Vent Volumes

12,000

TP,

BE W\jﬁ" W . v}

4.000

?
2,000 A o
bt N

H 1 T H ¥ T
2001 2002 2003 2004 2005 2008 2007

fd)

Vent Rate (Msc
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Reduced Emissions Completions (RECs)

PROBLEM:

» ltis necessary to clean out the well bore and formation after fracturing an
unconventional well

« Operators produce flow back the well fluids, sand, and cuttings for
disposal, venting/flaring gas in the process

SOLUTION:

« Portable equipment designed for this initial high flow rate separates sand
and fluids to recover gas/condensate for sales

ADVANTAGES:

4 Partners report recovering 2% to 89% of
total gas vented during well completions
and workovers

4 Recovered product ranges from 7,000 to
12,500 Mcf gas and 1 to 580 barrels
condensate

4 Provides $50,000 to $85,000 in
savings

rce.

80
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Reducing Emissions from Pneumatic Devices

PROBLEM:

 As part of normal operations, pneumatic devices release
natural gas to atmosphere for valve actuation and
process control
» High-bleed devices bleed in excess of 6 scf/hour
— Equates to >50 Mcf/year

— Typical high-bleed pneumatic devices bleed an average of
140 Mcflyear

SOLUTION:

* Process control and valve actuation can often be
accomplished with low bleed devices which vent less
than 6 SCf/hOU r Fisher Electro-Pneumatic Transducer

Source: www.emersonprocess.com

ADVANTAGES:
« Payback periods ranging from <1 month to 14 months

« (Chesapeake Energy retrofitted 2,670 devices and
reported simple payback of 7 months (using $3.50/Mcf)

81
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Reciprocating Compressor Emissions Reduction

PROBLEM:
* Reciprocating compressor rod packing leaks some gas by
design which increases significantly as the packing wears

— New, properly installed packing may leak 11 to 12 scf/hour by design
— Worn packing has been reported to leak up to 900 scf/hour

SOLUTION:
4 Replace worn packing at the economic
threshold where value of avoid emissions (SideVew, Cutin e o
justifies packing replacement o
ADVANTAGES:

4 Payback period of as low as 6 months

4 One Partner monitored and reduced
emissions at two compressors

4 Unit A emissions reduced from 301
liters/min (640 cf/hour)

4 Unit B emissions reduced from105
liters/min (220 cf/hour) 82

2016-008149-0035943



2016-008149-0035944



GHG Reporting Rule — Subpart W

EPA issued 40 CFR Part 98, which requires reporting of greenhouse
gas (GHG) emissions from large sources and suppliers in the US

Data reported will provide a better understanding of where GHGs
are coming from and will guide development of sound policies and
programs to reduce emissions.

Subpart W = Petroleum and Natural Gas Systems
— Fugitive & vented emissions are fifth largest source category GHG rule
— Onshore O&G report by Basin
— Data Reported for 2011 and 2012 (submit by 3/31 each year)

Combustion emissions reported under Subpart C = General
Stationary Fuel Combustion

See: http://www.epa.qgov/ghgreporting/reporters/subpart/w.himl
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Greenhouse Gas Reporting

Program Subpart W

2012 Reported Process Emission Sources

F

Prisurnatic Devices

i Gas Bemoval Units

Associsted Bas Venting snd Flaring
Wise Eguigrent Lesks

Oabver Flare Stacks

Gas Well Corpl. and Work. with HF
Distribution Mains

Liguids Unlosding
%&mwpmk Tanks
Digtribution Services

Reciprocating Compuassors

Preumatic Pumps

Centrifugs! Compressors

Blowdowes Vent Stacks

Uttshore Sources

Dabepdrators

Distribution W-R Stations

Wel Testing

Gas Well Compl. and Work, without HF \ j

Transmission Tanks -
W 2 Ervisionys
Enbanced O Beoovery Liguids 1 CH,, Emnissions
Enbarcad (0 Becovery Puraps 1 W Erndusions
o 5 0 1% 0
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Other Sources of Information

TEDX - The Endocrine Disruption Exchange
wmﬁ YouNeedlo Know (G0 to this web site to order a copy of the DVD:
- L http://www.endocrinedisruption.org/chemicals. vxdeo php

EPA Natural Gas STAR Program Natm‘a]G 0\
www.epa.qov/gasstar/ P POLLTION PR

STATE O&G DATA: Utah, 011 and Gas

Utah:

http://oilagas.ogm.utah.gov/Data Center/LiveData Search/main menu.htm

Drivigion of O, Cias and BMining - Degurpment of Matersl Resources

¢ Code of Federal Regulations

Electronic Code of Federal Regulations Electroni
http://ecfr.gpoaccess.gov/ ... Title 40 =

EPA Technology Transfer Network Air Toxics Web Site
http://www.epa.gov/tin/atw/eparules.html
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Questions

2016-008149-0035950



Contact Information

Cindy Beeler Beeler.Cindy@epa.gov ... 303-312-6204
Environmental Engineer
US EPA — Region 8

Office of Enforcement, Compliance & Environmental Justice
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